Objectives
To assess the effectiveness of psychological therapies in treating chronic or recurrent pain in children and adolescents, and to test the null hypothesis that psychological therapies are no more effective than placebo, waiting list control or standard medical care.
Search strategy
Electronic searches of the Cochrane Register of Randomised Controlled Trials, MEDLINE , Social Sciences Citation Index (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) and PsycLit (1974 PsycLit ( -1999 were made. RCTs were also sought in references of all identified studies, meta-analyses and reviews, and first authors and experts within the field were contacted. Date of the most recent search: December 1999.
Selection criteria
RCTs with at least five participants in each study arm which compared psychological therapies with placebo, waiting list or standard medical care for children or adolescents with chronic or recurrent pain were eligible for inclusion.
Data collection and analysis
Data were inspected for heterogeneity. For homogeneous dichotomous data the odds ratio with 95% confidence interval were calculated on an intention to treat basis.
Main results
Thirty papers were recovered, representing 28 RCTs. Of these, 18 were analysable and included a total of 808 patients, 438 of whom entered treatment conditions. Fifteen were trials of chronic or recurrent headache; two for recurrent abdominal pain; and one for sickle cell pain. Only pain experience data from 13 trials were meta-analysable. Two meta-analyses were conducted. The first analysis of single treatments versus controls gave a pooled odds ratio of 8.83 (95% CI 4.33 to 18.03; z=5.98, P < 0.00001, df = 12 ). The second analysis (combined treatment versus control) produced a similar estimate: pooled odds ratio = 8.64 ( 95% CI = 4.13 to 18.07; z-5.73, P < 0.00001, df = 9 ). Both analyses indicate that psychological treatment is effective when compared with a pooled group of control conditions. From the pooled data set the NNT was 2.32 (95%CI 1.96 to 2.88).
Authors' conclusions
There is very good evidence that psychological treatments, principally relaxation and cognitive behavioural therapy, are effective in reducing the severity and frequency of chronic headache in children and adolescents. There is at present no evidence for the effectiveness of psychological therapies in attenuating pain in conditions other than headache, and little evidence for the effectiveness of psychological therapies in improving non-pain outcomes.
S Y N O P S I S
Psychological therapies are effective treatments for chronic headache in children and adolescents Psychological therapies (relaxation, hypnosis, coping skills training, biofeedback, cognitive behavioural therapy) are treatments which may help people manage severe pain and its disabling consequences. For children and adolescents there is good evidence that both relaxation and cognitive behavioural therapy (treatment which helps people test and revise their thoughts and actions) are effective in reducing the severity and frequency of chronic headache. However, there is to date no evidence for the effectiveness of psychological therapies for managing chronic pain other than headache, and little evidence for the effectiveness of psychological therapies in improving the disabling consequences of pain.
B A C K G R O U N D
Children and adolescents frequently experience and report pain (eg, Fearon 1996; Goodman 1991) although under-reporting is common (Varni 1996; Elliott 1999) . Typically, pain is associated with a range of diagnoses such as low back pain, limb pain, Complex Regional Pain Syndromes and headache. In addition to pain, there is now a growing evidence that chronic pain in children can lead to high levels of distress and disability (eg, Reid 1997) . A large representative sample of school children for all pain experiences (Perquin 2000; Perquin 2001) found that 25% reported chronic or recurrent pain of three months or longer. Like earlier findings the most common locations of pain are head, limb and gut; that the report of chronic pain increases with age; and that chronic pain is more common amongst older girls. Eight per cent of this large school-attending sample reported their experience of pain to be both chronic and severe. Older children with chronic pain also report chronic disability and emotional distress due to recurrent or persistent pain (Bursch 1998), distress that is often also reported by family members (eg, Walker 1989).
Psychological therapies have recently been promoted as potentially effective interventions for the management of severe pain and its disabling consequences (McGrath 1999) but, although there is evidence for their effectiveness in adults (Morley 1999), there is no similar evidence base for chronic pain in children and adolescents. Several recent reviews support the use of cognitive behavioural treatment for childhood anxiety and depression (Kazdin 1998) and for anxiety and symptoms associated with medical and dental procedures (Kibby 1998). Holden 1999 reviewed 31 studies of treatments for children with chronic headache and found good evidence for the efficacy of relaxation and self-hypnosis in reducing pain. The authors included non-randomised trials, and did not analyse pooled data. In their review of paediatric migraine Hermann 1995 used data-pooling techniques and found biofeedback and muscle relaxation to be more efficacious than placebo treatments and prophylactic drug treatments in controlling headache. Recurrent abdominal pain is a difficult area of study due to the heterogeneity of presentation and the lack of consensus on a standard treatment approach (Walker 1999). Janicke 1999 reported nine studies, of which four employed control groups, and included studies of dietary fibre supplements. No data were available for pooling, although the authors judge the cognitive behavioural approach taken by Sanders and colleagues (Sanders 1994) to be promising. Walco 1999 reviewed the literature on interventions for disease-related pain, including patients with oncologic, rheumatologic and hematologic disorders. No data pooling was performed; none of the studies met the criteria for inclusion to enable evidence of treatment effectiveness to be extracted. These authors conclude that there is promise in recent trial work from established research groups (eg, Gil 2001) and in recent theoretical developments of a psychobiological perspective (Zeltzer 1997).
In this review, chronic pain in children and adolescents refers to pain that persists or recurs for three months or longer in people of 21 years or under. We chose to review all trials that have pain as a key outcome variable of psychological intervention, for all treatments, for all chronic pain conditions. Psychological therapy was defined as one of the following therapies (or a combination of them) with the aim of modifying thoughts, beliefs or behavioural responses to symptoms and the effects of illness:
• biofeedback
• relaxation
• behaviour therapy (approach using concepts and principles of operant conditioning)
• cognitive therapy (approach where thoughts or beliefs are revised)
• coping skills training
• hypnosis or self-hypnosis
• family therapy.
O B J E C T I V E S
The primary objective of this review was to determine the clinical effectiveness of psychological therapy for chronic pain in chil-dren and adolescents compared with other psychological therapies, placebo, waiting list, or medical care.
The secondary objective was to describe the methodological quality of the studies.
C R I T E R I A F O R C O N S I D E R I N G S T U D I E S F O R T H I S R E V I E W

Types of studies
Studies which are described as 'randomized' and controlled trials, which have at least five participants in each study arm.
Types of participants
Children and adolescents aged 21 years old or less, with pain of at least three months' duration.
Types of intervention
Psychological therapy compared with one or more of the following:
• placebo (no active psychological therapy)
• waiting list control or no treatment (the patient remains on the waiting list expecting, but not receiving, treatment)
• standard medical/physical care (treatment is non-psychological, eg, orthodox medical management, pharmacological or physical therapies)
No restrictions were placed on where or who delivered the therapy. Other measures 8 Withdrawals and dropouts (either leaving the study before the end of treatment, or after treatment and before follow-up) 9 Service utilization outcomes 10 Economic outcomes (treatment cost compared with treatment efficacy)
Types of outcome measures
S E A R C H S T R A T E G Y F O R I D E N T I F I C A T I O N O F S T U D I E S
See: Pain, Palliative Care and Supportive Care Group search strategy Electronic databases and reference lists were searched and subject experts and trialists were contacted to identify trials for possible inclusion in this review.
A. Electronic Searching.
The following databases were searched from their inception to the end of 1999:
• Cochrane Controlled Trials Register (CCTR)
• MEDLINE
• PsycLit
• EMBASE
• Social Sciences Citation Index
The search strategies employed are described in detail below. No language restriction was applied to any of the search strategies.
COCHRANE CONTROLLED TRIALS REGISTER (CCTR) • 3715 abstracts were obtained (excepting those from the Cochrane Library which could be immediately identified as the full text is presented)
• 123 were identified as possible trials and eight were identified as relevant review articles
• 19 were found to be randomized controlled trials
B. Reference list and citation searches
References and citation lists from papers identified as metaanalyses, reviews or randomised controlled trials meeting the inclusion criteria for this review were searched. Ten papers were identified from these sources.
C. Contacting Experts
First authors of randomised controlled trials relevant to this review and experts in the field of pain were contacted in writing for information regarding published and currently unpublished trials. One trial report, not identified by any other method, was reported.
A total of 30 papers reporting 28 randomized controlled trials were found.
M E T H O D S O F T H E R E V I E W
SELECTION OF STUDIES
One reviewer (LY) performed electronic searches of databases, searched reference lists and contacted authors. Two reviewers (LY, CE) identified relevant abstracts from those reference lists retrieved. The full papers were obtained of potentially eligible studies, and each member of review team independently assessed these for inclusion. No blinding of names of authors, institution or journal took place at this stage. Any disagreement was resolved by consensus.
Selection of abstracts was made using the following categories:
1. Participants:
• More than four patients in each study arm
• A diagnosis of recurrent or chronic pain of at least three months duration from a clinical or out-patient population Attempts were made to obtain missing data from authors, but no responses were received. When the data extraction booklets were as complete as possible, the data were checked and entered into a computer spreadsheet (LY).
DATA SYNTHESIS
• Binary data.
For dichotomous outcomes, such as improved/not improved, we calculated the odds ratio (OR) statistic with the 95% confidence interval (CI), using a random effects model.
• Continuous data.
For continuous outcomes (such as rating scales) it was our intention to calculate the weighted mean difference (WMD) with 95% CI. However, there were insufficient data available to do this.
• Sub group analyses were planned, where data permitted, to compare treatments, treatment settings and patient populations.
HETEROGENEITY Sensitivity analyses were performed to investigate heterogeneity in results.
ASSESSMENT OF METHODOLOGICAL QUALITY Each included trial was considered in relation to seven aspects:
• Randomisation
• Therapist training and competence
• Therapists's adherence to treatment manual
• Therapist treatment / interaction
• Blinding
• Patient adherence to treatment
• Credibility of treatment
D E S C R I P T I O N O F S T U D I E S
INCLUDED STUDIES Thirty papers, representing 28 studies, were retrieved using the search strategy described above. These papers were read by four authors, and a consensus on the suitability of the paper for inclusion in the review was reached. Ten studies were discarded:
• five were single case studies (Allen 1991; Burke 1989; Engel 1992; Lavigne 1992; Mehegan 1987)
• two compared two active treatments without a no-treatment control (Allen 1998; Guarnieri 1990)
• one trial did not meet the inclusion criterion of at least five patients in each group (Burke 1989)
• one study was not a randomized controlled trial (Olness 1987) and the randomization procedure was restricted (Engel 1990)
• one was a pilot study (Sanders 1990) Of the 18 RCTs eligible for inclusion, 13 provided data suitable for meta-analysis. See 'Characteristics of Included Studies' MEASUREMENT DOMAINS Forty-seven distinct measurement instruments were employed; the modal number of instruments used in each study was one (range 1-6).
• Only pain experience was measured in all trials, and a number of measures were employed in a range of domains of chronic pain.
• The second most common measurement domain represented was mood.
• Six papers reported medication use
• Four papers reported school attendance as an outcome.
• A number of papers reported continuous (mean, SD) outcome data but in most cases the additional data (SD and/or sample size) were not available in a form suitable for analysis, and attempts to retrieve suitable data from authors were not successful.
Despite the number of measurement instruments employed sufficient data for statistical meta-analysis were available in only The diary records the frequency, duration and intensity characteristic of pain episodes from which an integrative measure, the Pain Index, may be calculated. There was some variation in the diaries e.g. use of 0-4 or 0-5 scale points, frequency of rating (1, 3 or 4 times per day) but most authors report using some transformation to capture a function of the total amount of pain experience which we denote as the Pain Index. The most common transformation was a simple summation of intensity ratings over a set period, usually a week. Whilst the precise scaling of the diary data varies outcomes were expressed as a ratio representing the percentage change from baseline in the Pain Index. In all studies where this metric was reported the authors use a 50% reduction in the Pain Index as a criterion of clinically significant improvement. This value is widely used in many studies of treatment for acute pain (McQuay 1998) and enables the outcome to be expressed as the number of participants in each group achieving a clinically significant gain. These data were reported as a dichotomous outcome variable (improved vs. unimproved) for treatment and control groups in 13 studies and are therefore susceptible to meta-analysis using odds ratios (OR) as the outcome statistic. A number of papers reported continuous (mean, SD) outcome data but in most cases the additional data (SD and/or sample size) were not available in a form suitable for analysis, and attempts to retrieve suitable data from authors were not successful.
M E T H O D O L O G I C A L Q U A L I T Y
RANDOMISATION
All the 18 trials included in this review reported that randomisation had taken place but in no case was the method of randomisation described. 
THERAPIST TRAINING AND COMPETENCE
The trials employed a variety of therapists ranging from undergraduate assistants to experienced psychological and medical personnel, but mainly graduate trainees in clinical psychology. Other trials employed non-psychologists specifically trained for the trials (eg, school nurses and teachers) to deliver structured interventions. The level of therapist training was not stated in six trials. Only three trials explicitly mentioned that therapists received supervision during the trials. This, coupled with the general failure to note whether checks on adherence were made, must be considered a weakness when judging the overall quality of the trials.
THERAPISTS' ADHERENCE TO TREATMENT MANUAL
Eleven of the trials used a treatment manual, and where this was not explicitly stated, the authors either referred to another authority on which the treatment was based (eg, Bernstein 1973), or gave details of the structure and content of treatment within the paper. Studies that tested the effectiveness of self-help strategies used a combination of manual and audio taped instructions. In contrast to this high level of manualisation only three studies explicitly mentioned checks for therapist adherence to the manual. One study conducted a partial check on initial sessions.
THERAPIST / TREATMENT INTERACTION
It is rarely possible to blind participants or therapists in psychological treatments to the treatment offered. Ideally, equivalence of treatment is examined using treatment credibility ratings for participants (as in Griffiths 1996; Larsson 1987a; Larsson 1987b, McGrath 1988; and Sanders 1994). Where therapists are trained in the trial to deliver treatments which are novel to them, credibility ratings are also appropriate. For example, in the trial by Passchier 1990 school staff were trained to deliver two treatments which they found equally credible.
Where therapists are already trained in particular treatment techniques, there are two related issues. One is treatment-therapist confounding: if the same therapist gives an active treatment and a placebo control treatment, s/he is unlikely to believe both to be equally likely to produce improvement. Indicators of therapist allegiance, not reported in any of the trials in this review, may be used to examine this. It is more common, however, for different therapists to be assigned to the treatment conditions according to their skills, with the result that differences between therapists appear as differences between treatments. 
PATIENT ADHERENCE TO TREATMENT
Fifteen studies made no mention of adherence, although several described encouraging home practice of treatment components, such as relaxation. One trial (McGrath 1992) used weekly phone calls to discuss homework assignments and to monitor progress, and this constitutes a good quality adherence measure. Another (Passchier 1990) obtained self-reports of frequency of participation. One trial (Larsson 1990) used pill counts at the end of treatment where medication was part of active and/or control conditions.
CREDIBILITY OF TREATMENT (RATHER THAN BLIND-ING TO TREATMENT)
Ideally, equivalence of treatment is examined using treatment credibility ratings for participants (as in Griffiths 1996; Larsson 1987a, Larsson 1987b, McGrath 1988, and Sanders 1994). Where therapists are trained in the trial to deliver treatments which are novel to them, credibility ratings are also appropriate: in the trial by Passchier 1990, school staff were trained to deliver two treatments which they found equally credible. In no trial was there mention of the therapeutic allegiance of the trial therapist although this may influence the outcome of the trial.
R E S U L T S
Our intended analytic strategy was to explore the effects of psychological therapies on ten outcomes (see 'Types of outcome measures' above) but only pain experience data were analysable. The outcome for the analyses was the change in the Pain Index. This measure is a composite of frequency, duration and intensity of pain and is expressed as a percentage changes from baseline to the end of treatment. By convention changes greater than 50% are regarded as clinically significant. The proportion of participants with clinically significant change was used to compute odds ratios (ORs).
We conducted two analyses using a random effects model. Tests for combinability, bias detection (OR against 1/trial weight) and funnel plots were examined for the pooled data. The tests for combinability indicated that the data could be legitimately pooled but both the bias detection and funnel plots suggested that the OR was systematically related to the size of the trials with smaller trials having larger ORs.
The first analysis was the comparison between each treatment group and the designated control; for studies with more than one arm the data are confounded because there is a common control group used to compute the effect size (see Comparison 1 in Metaview) . A second analysis pooled the treatment arms within each study and estimated a common treatment effect against a single control group (see Comparison 2 in Meta-view). This procedure assumes that the outcome of the treatment groups is similar irrespective of differences in treatment content. Indeed, there was no evidence within the trials of differences between treatments. The small number of trials precluded an analysis based on variations in the content of control groups, i.e., active treatment controls vs. waiting list and vs. no treatment controls.
The first analysis gave a pooled odds ratio of 8.83 (95% CI 4.33 to 18.03; z=5.98, P < 0.00001, df = 12 ).
The second analysis produced a similar estimate: pooled odds ratio = 8.64 ( 95% CI = 4.13 to 18.07; z-5.73, P < 0.00001, df = 9 ). Both analyses indicate that psychological treatment is effective when compared with a pooled group of control conditions.
As odds ratios are not intuitively easy to interpret we also computed the number-needed-to-treat (NNT) statistic from the pooled data set. The NNT = 2.32 (95%CI 1.96 to 2.88), which implies that therapists need to treat just over two people for one to benefit who would not have done so in the non-treatment control condition.
Inspection of the ORs for studies conducted in the clinic and those conducted in the community showed no systematic difference according to setting.
D I S C U S S I O N
From the 30 papers reviewed, 18 trials met criteria for inclusion in the review and 13 of these provided data suitable for metaanalysis. The trials were relatively simple in design, with one or two treatment conditions in comparison to a waiting list, standard care or placebo control group. No trial was fully blinded. Credibility of the therapy, therapist allegiance, therapist training and supervision of therapists were rarely mentioned. The use of treatment manuals was relatively common but adherence to manuals was measured in only three studies. Although 47 separate measurement instruments were used covering the range of chronic pain experience, data from these instruments were rarely reported in full. Pain was the most common domain assessed, followed by mood. Thirteen papers provided self report data on pain severity by children and adolescents with headache. There is a NNT of 2.32 for psychological therapies producing more than 50% relief in pain. This compares favourably with other published NNTs in chronic pain (McQuay 1998). There was only one non-headache trial with meta-analysable data and there were insufficient nonpain outcome data from all trials to subject to meta-analysis. A striking feature of the set of trials examined were the inclusion of six community trials, five from one Scandinavian research group working in a school setting.
We made a number of decisions that should be taken into account when interpreting the findings (Fishbain 2001; Thompson 1995). Hand searching of journals was not undertaken, but multiple electronic databases were searched and contacts made with authors.
In line with the primary questions we chose to include a heterogeneous sample of treatments and patients. Data were independently abstracted and reliability of the data extraction measured. Both effect sizes and NNTs were calculated and the heterogeneity between studies was controlled for. Where insufficient data were reported these were simply omitted from the review.
A U T H O R S ' C O N C L U S I O N S
Implications for practice
There is very good evidence that psychological treatments, principally relaxation and cognitive behavioural therapy, are effective in reducing the severity and frequency of chronic headache in children and adolescents. There is a strong case for these treatments to be offered to patients with headache as a matter of routine care (Masek 1999) . There is at present no evidence for the effectiveness of psychological therapies in attenuating pain in conditions other than headache, and little evidence for the effectiveness of psychological therapies in improving non-pain outcomes.
Implications for research
The current status of the evidence base for psychological treatments is good. Particularly impressive is the use of simple designs and the use of well validated pain measures. Nevertheless, there were a number of limitations in the studies reviewed, and the next generation of trials will need to be improved in a number of ways.
MEASUREMENT
• If well-validated children's measures have been developed these should be employed.
• Non-pain outcomes such as mood and disability should be measured and reported in full.
• Multi-dimensional instruments to assess the impact of chronic pain on children and families should be developed.
• Measures of social function, such as return to school, should be routinely employed.
TREATMENT
• The active components of psychological treatments should be described.
• The process of therapy is rarely mentioned in this field and should be given attention.
• Trials of treatments for disease-related chronic pain are missing.
TRIAL DESIGN
• Trials should routinely specify primary outcomes other than pain relief.
• Clinical significance of treatments should be reported.
• In lieu of blinding, alternative methods of ensuring methodological quality (treatment manualisation, adherence, therapist training, and treatment credibility) should be employed.
• Large and therefore multi-centre trials are needed to allow for multiple outcomes and a study of therapy process.
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